Studies, carried out in situ by scanning tunneling microscope (STM), on the topography of thin films containing Ni-Ga intermetallic compounds are presented in this report. It is shown that conditions of the film preparation influence size and shape of 3-D formations constituted of the compounds. The films are formed in two ways. The first one in which pre-deposited at room temperature Ni film is annealed at 650 ºC, and the second one where Ni is evaporated directly onto the substrate kept at 650 ºC. Films obtained by using the second procedure should be more suitable for catalytic applications. Grains of the compounds formed in these films do not show tendency for coalescence and are more strongly dispersed in contrary to the grains formed in the films obtained by using first procedure.
Introduction
The studies of catalytic systems of high efficiency conversion of carbon dioxide into liquid fuel have grown rapidly in the past few years. The interest is caused by increasing amount of carbon dioxide in the earth atmosphere and the global demand for fuel. Due to its good efficiency and selectivity Ni-Ga intermetallic compounds are important catalysts, which could be used for development of low-pressure small-scale devices for CO 2 reduction to CH 3 OH [1, 2] . In order to increase catalytic efficiency of the compounds their highly dispersed form fixed on an unreactive support is required.
Herein we report the results of STM studies on the influence of deposition conditions on the topography of thin films containing Ni-Ga intermetallic compounds formed on GaN(0001) surface. Due to its chemical resistivity and high temperature resistance GaN should be Particularly these of the bi-metallic catalysts which contains gallium. Under annealing above 500 ⁰C the GaN surface enriches with Ga. It creates possibility to use this Ga in order to form bi-metallic catalyst by evaporating the second metal component straight onto the GaN surface.
It is proved that annealing of thin Ni films deposited on GaN results in Ni-Ga intermetallic compounds formation [3, 4] . The compounds are formed on the surface as a result of gradual alloying of metallic Ni deposited in doses on the substrate surface and metallic Ga that develops on the surface during annealing. Nitrogen, the partial pressure of which is much higher than the gallium partial pressure, is released at temperature above 550 0 C from the surface and subsurface regions of the substrate into vacuum leaving droplets of metallic Ga on the surface. Alloying of this Ga with Ni results in 3-D formations of nanometer dimensions containing Ni-Ga intermetallic compounds mostly as Ni 3 Ga phase [4] . used as tips. The obtained images were analyzed using the WSxM and Gwyddion software [5, 6] . All the measurements were done at RT.
Experimental details

Results and Discussion
A typical morphology of the Ni-Ga film formed by the post-deposition annealing at 650 0 C is shown in Fig. 1a . As reported previously, the annealing of the Ni films deposited on GaN(0001) results in Ni-Ga surface alloying and the dominating phase formed is Ni 3 Ga [4] . Average thickness of the film shown in Fig. 3 is equal to about 3 nm (it corresponds to average thickness of the film shown in Fig 1) . Dispersing of the deposit in this case is still stronger than in the case of the film of the same thickness deposited using the first postdeposition annealing method (compare with Fig. 1 
Conclusions
It has been demonstrated that conditions of deposition influence topography of thin films containing Ni-Ga intermetallic compounds formed on GaN(0001) surface. The compounds develop in the form of 3-D grains independently on the way of formation. Films formed on GaN(0001) surface kept at 650 ºC exhibit a higher degree of dispersing of the grains than films deposited on the surface kept at RT and next annealed. Grains of the compounds formed by direct deposition of Ni on the substrate kept at 650 ºC also show no tendency for coalescence therefore these films should be more suitable for catalytic applications.
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